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ABSTRACT 


Background: With improving socioeconomic conditions and sedentary life style the incidence of diabetes mellitus is steadily 
increasing. Diabetes mellitus is known to have effects on almost every system of the body including eyes, kidneys and 
endocrine glands. Incidence of thyroid function abnormalities in patients with diabetes mellitus type II has been a topic of 
interest amongst many researchers. We conducted this comparative study to find out thyroid function abnormalities in 
patients with Type II diabetes mellitus. Methods: 60 patients with diabetes mellitus (Group A) were enrolled in this study on 
the basis of a predefined inclusion and exclusion criteria. 60 healthy individuals were included as control group (Group B). 
The study was conducted in the department of internal medicine of a tertiary care medical college. The informed consent 
was obtained from all the participants. The thyroid function abnormalities were compared in both the groups (diabetic and 
healthy individuals). For statistical purposes p value less than 0.05 was taken as “significant”. SSPS 21.0 was used for 
statistical analysis. Results: Out of 60 cases of diabetes mellitus (cases) there were 38 males and 22 females whereas 
amongst 60 individuals in control group (healthy individuals) there were 35 males and 25 females. The mean age of group A 
and group B was found to be 48.05 +/- 4.89 and 46.98 +/- 6.27 respectively. The mean age of both the groups were found 
to be comparable (P=0.2994). patients with diabetes mellitus type 2 (Group A) were more likely to be having abnormal thyroid 
function test as compared to healthy individuals (Group B) and this difference was found to be statistically significant 
(P=0.0138). Conclusion: Thyroid dysfunction was found to be more common in patients with diabetes mellitus as compared 
to healthy individuals. Screening of diabetes mellitus type II patients for thyroid dysfunction may help in early diagnosis and 


early intervention. 
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INTRODUCTION 


Diabetes mellitus is characterized by hyperglycemia 
caused either by defective insulin secretion (Type I) 
or insulin resistance (type II diabetes). Irrespective of 
the etiology this defective insulin secretion or insulin 
resistance is associated with enormous consequences 
in terms of effects on carbohydrate, lipid and protein 
metabolism."! With improving socioeconomic status 
and change towards more sedentary life style the 
incidence of diabetes mellitus is increasing globally. 
Growing incidence of diabetes mellitus pose a great 
challenge to almost all countries of the world and 
according to some studies by 3rd decade of this 
century more than 600 million will be affected by 
diabetes mellitus." Not only its incidence is 
increasing in developing world but also it is affecting 
more and more younger individuals. Some studies 
have shown that almost 50% of the patients of 
diabetes mellitus are below 60 years of age.! 
Diabetes mellitus is known to have effects on almost 
every system of the body. Its association with end- 
organ damage to retina (Diabetic _ retinopathy), 
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kidney (Diabetic nephropathy) and peripheral 
nervous system (diabetic neuropathy) is well 
established." In addition to end organ damage it also 
increases the risk of cardiovascular diseases and 
endocrinological abnormalities. Even in patients who 
have a tight glycemic control end-organ damage can 
only be delayed. 

The relationship between diabetes and_ thyroid 
hormone regulation is complex. Thyroid hormones 
are known to affect blood sugar levels by regulation 
of carbohydrate metabolism and any imbalance in 
thyroid function is known to affect carbohydrate 
metabolism.! On the other hand, a steady blood sugar 
level is essential for maintenance of euthyroid state 
and diabetes mellitus is known to affect thyroid 
function to a variable extent. Many researchers have 
found that there is an increased incidence of deranged 
glucose tolerance in patients having hyperthyroidism 
and successful management of hyperthyroidism in 
these patients were found to have resulted in better 
glycemic control in these patients.'7! The relationship 
between thyroid dysfunction and diabetes is a 
complex one and exact cause of thyroid dysfunction 
in patients with diabetes mellitus is not known, many 
authors have proposed the role of autoantibodies and 
autoimmunity to be one of the important causes of 
thyroid dysfunction in patients with diabetes 
mellitus.8! The role of autoimmunity in causing 
thyroid dysfunction is substantiated by various 
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studies and various authors have reported presence of 
autoantibodies such as Glutamic acid decarboxylase 


antibodies (GADA), tyrosine phosphatase IA2 
antibodies ([A2A), and insulin autoantibodies (IAA) 
in patients with diabetes mellitus. Moreover, it was 
found that presence of any of these antibodies in 
patients with diabetes mellitus was associated with 
increased risk of autoimmune thyroiditis resulting in 
to thyroid dysfunction. Other than GADA, IA2A and 
IAA antibodies to thyroglobulin (anti-TG) and 
thyroperoxidase (anti-TPO) are also reported to be 
associated with increased incidence of thyroid 
dysfunction. Thyroid abnormalities are more 
commonly seen in patients with diabetes mellitus and 
presence of thyroid abnormalities is known to worsen 
glycemic control in these patients. 

With this background in mind we conducted this 
comparative study of thyroid function abnormalities 
in patients with Type II diabetes mellitus. 


MATERIALS AND METHODS 


This was a comparative study conducted in the 
department of internal medicine of a tertiary care 
medical college in situated in an urban area. In this 
study 60 patients with diabetes mellitus type II and 60 
healthy age matched donor were included on the basis 
of a predefined inclusion and exclusion criteria. 





Cases Individuals having fasting blood sugar level more 
than 140 mg/dl and postprandial blood sugar level 
more than 200 mg/dl on minimum 2 separate 
occasions 

Healthy Individuals. 





Control 














In all the patients demographic details such as age, 
sex, height, weight, residential address and BMI were 
recorded. A detailed history was taken with respect to 
presence of diabetes in other family members, 
duration of diabetes in patient and treatment record 
was also reviewed. Presence of co-morbidities such 
as presence of hypertension, chronic obstructive 
pulmonary disease was also enquired into. Treatment 
history was reviewed and whether patients were on 
oral hypoglycemic agents or insulin was recorded. 
Possibility of patients being on drugs causing 
disturbances in thyroid metabolism such as lithium, 
amiodarone, interferon, aminoglutethimide etc. was 
ruled out by carefully going through the medication 
history. 

A detailed general and systemic examination was 
done in all the cases. Fasting and postprandial blood 
sugar level, glycosylated hemoglobin, complete 
blood count and lipid profile was done in all the cases. 
To assess the severity of end organ damage renal 
function tests (blood urea and serum creatinine) and 
fundoscopy was done in all the cases. Serum Free T3, 
T4 and TSH was done in all the cases. On the basis of 
thyroid function tests the patients were classified into 
subclinical hypothyroidism, overt hypothyroidism, 
hyperthyroidism and subclinical hyperthyroidism. 





Canals of Intemational Medical and Dental Reseach, Vel (6), Josue (3) 


Ne 


wa 


. Patients with uncontrolled hypertension, 

















Thyroid Dysfunction Thyroid Function Test0 

Subclinical TSH- 4.5 to 10 mIU/L and normal 

hypothyroidism and free T4 

Overt hypothyroidism, | TSH more than 10 mlU/L with low 
free T4 levels 

Overt TSH less than 0.45 mlU/L and raised 

Hyperthyroidism free T4 

Subclinical TSH less than 0.45 mlU/L and 

hyperthyroidism. normal free T4 














The thyroid function abnormalities were compared in 
both the groups (diabetic and healthy individuals). 
For statistical purposes p value less than 0.05 was 
taken as “significant”. SSPS 21.0 was used for 
Statistical analysis. 


Inclusion criteria 


. Patients with diabetes (fasting blood sugar level more 


than 140 mg/dl and postprandial blood sugar level 
more than 200 mg/dl on minimum 2 separate 
occasions) and 60 healthy individuals were included 
in cases and control group respectively. 


. Informed written consent was obtained from all the 


participants. 


. Age group 30-60 years. 


Exclusion criteria 

Patients who refused consent. 

severe 
chronic obstructive airway disease. 


. Patients known to be on drugs known to affect thyroid 


functions such as lithium, amiodarone, interferon, 
aminoglutethimide etc. 

Known cases of thyroid disorders. 

Patients with autoimmune diseases. 

Age less than 30 years or above 60 years. 


RESULTS 


Out of 60 cases of diabetes mellitus (cases) there were 
38 males and 22 females whereas amongst 60 
individuals in control group (healthy individuals) 
there were 35 males and 25 females. Overall there 
was a male preponderance with M:F ratio being 
1:0.64. The analysis of gender distribution amongst 
the cases and control group showed that gender 
distribution was comparable in both the groups with 
no statistically significant difference. 





Table 1: Gender Distribution of the studied cases 
































Age Group A Group B 
Group | No of Percentag | Noof Percentag 
Patient | e Patient | e 
s s 
Males 38 31.67% 35 29.17% 
Female | 22 18.33% 25 20.83% 
Ss 
Total 60 50.00% 60 50% 
P=0.708 (Not Significant) 











The age groups of the patients were analysed. Age 
distribution of group A (cases of diabetes mellitus) 
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showed that the most common age group was found 
to be between 51-55 years (23.33%) followed by 46- 
50 years (18.33%) and 41-45 years (5.83%). There 
were only 3 (2.50%) patients below 40 years of age. 
In group B (control Group) the most common age 
group was found to be 46-50 years (21.67%) followed 
by 51-55 years (15.83%) and 30-40 years (7.50%). 
The mean age of group A and group B was found to 
be 48.05 +/- 4.89 and 46.98 +/- 6.27 respectively. The 
age groups were found to be comparable and there 
was no statistically significant difference in mean age 
of both the groups (P=0.2994). 


or overt hypothyroidism was seen in 16 (26.67%) 
patients and hyperthyroidism was seen in 3 (5%) 
patients. In Group B (healthy individuals) either 
subclinical or overt hypothyroidism was seen in 6 
(10.00%) patients and hyperthyroidism was seen in 1 
(1.67%) patients. There was no patient with 
subclinical hyperthyroidism in either of the groups. 








Table 2: Age group of the studied cases. 















































Age Group A Group B 
Grou | Noof Percentag | Noof Percentag 
p Patient | e Patient | e 
s s 
30-40 3 2.50% 9 7.50% 
years 
41-45 ae 5.83% 6 5.00% 
years 
46-50 22 18.33% 26 21.67% 
years 
51-55 28 23.33% 19 15.83% 
years 
Total 60 50.00% 60 50.00% 
Mean Age: 48.05 +/- Mean Age: 46.98 +/- 
4.89 6.27 
P= 0.2994 95% CI- -3.1028 to 0.9628 





Mean blood sugar glucose levels of patients in control 
as well as cases groups were analyzed. The mean 
fasting and postprandial blood glucose level in control 
group (healthy individuals) was found to be 80.12 +/- 
12.76 mg/dl and 104 +/- 16.02 mg/dl. In cases group 
(individuals with diabetes mellitus) the mean fasting 
and postprandial blood glucose levels were found to 
be 168.34 4+/- 32.72 and 234.72 +/- 42.12 mg/dl 
respectively. The difference in fasting and 
postprandial mean blood sugar levels in studied 
groups was found to be statistically highly significant 
significant (P<0.0001). 

The analysis of thyroid function tests showed that in 
group A (Diabetes mellitus patients) 41 (68.33%) 
patients were euthyroid whereas in group B (healthy 
individuals) 53 (88.33%) patients were euthyroid. In 
Group A (diabetes mellitus group) either subclinical 


Table 3: Mean fasting and postprandial blood Glucose 
levels in both the groups. 











Group A Group B Significance 
(Diabetes (Healthy 
Mellitus) individuals) 
Fasting 168.34 +/- 80.12 +/- 12.76 P= < 0.0001 
32.72 
Post 234 +/-42.12 | 104 +/- 16.02 P= < 0.0001 
Prandial 




















Thyroid status in the studied cases. 


Be 


mGroupA gfGroup B 


Figure 1: Thyroid Status In studied cases. 





The comparison of the patients of control and cases 
groups on the basis of whether they had a normal or 
abnormal thyroid function test showed that patients 
with diabetes mellitus type 2 (Group A) were more 
likely to be having abnormal thyroid function test as 
compared to healthy individuals (Group B) and this 
difference was found to be statistically significant 
(P=0.0138). 

The thyroid function test of patients were analysed for 
abnormalities. The mean Free T4 levels in group A 
(Diabetic individuals) was 1.12 +/- 0.28 whereas in 
group B (healthy individuals) it was found to be 
1.34+/- 0.40. The difference was found to be 
Statistically significant (P=0.0007). Mean TSH level 
in Group A (Diabetic individuals) was found to be 
5.26 +/- 1.42 whereas in group B it was found to be 
3.02 +/- 0.78. The difference was found to be 
Statistically highly significant (P<0.0001). 





Table 4: Thyroid status in studied groups. 






















































































Age Group Group A Group B 
No of Patients Percentage | No of Patients Percentage 
Euthyroid 41 68.33% 53 88.33% 
Hypothyroidism (Subclinical or overt) 16 26.67% 6 10.00% 
Hyperthyroidism (Subclinical or overt) 3 5.00% 1 1.67% 
Total 60 100% 80 100% 
P= 0.0138 (Significant) 
Table 5: Free T4 and TSH levels in studied cases. 
Age Group Group A Group B 
Mean Std Deviation Mean Std Deviation P Value 
Free T4 Levels 1.12 0.28 1.34 0.40 P=0.0007 
TSH levels 5.26 1.42 3.02 0.78 P<0.0001 
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DISCUSSION 


We undertook this comparative study to compare 
thyroid functions in diabetes mellitus patients and 
healthy individuals. We included total 120 individuals 
in this study out of which 60 patients were having 
diabetes mellitus type 2 (Group A ) and remaining 60 
were healthy individuals (group B). The gender and 
age distribution, fasting and post prandial glucose 
levels and thyroid functions of both the groups were 
compared. 

The mean age of the patients of diabetes mellitus type 
II in our study was found to be 48.05 +/- 4.89 years 
and there is an overall male preponderance. 

Noh JW et al conducted a study to assess the 
relationship between age of onset and risk factors 
including family history and life style in Korean 
population with type 2 diabetes mellitus (T2D). 
Subjects with T2D patients who received outpatient 
care for blood sugar control were randomly sampled 
at 13 general hospitals and 969 subjects were 
included. The mean age of onset of diabetes mellitus 
in this study was found to be current smoker was 45.2 
years old, but it was 51.4 and 51.6 years old for past 
smoker and never smoked group.'!®! Similar mean age 
of patients with diabetes was also reported by the 
authors such as Stryjewski PJ et al,!!! (mean age 66.9 
years, SD 13.2) and Hayashino Y et al12 (61.4 years). 
In our study subclinical or overt thyroid function 
abnormalities (either hypothyroidism or 
hyperthyroidism) were found in 19 (31.67 %) patients 
in group A (patients with diabetes ) whereas in group 
B_ (healthy individuals ) thyroid function 
abnormalities (either hypothyroidism or 
hyperthyroidism) were found in 7 (11.67%) patients. 
patients with diabetes mellitus type 2 (Group A) were 
more likely to be having abnormal thyroid function 
test as compared to healthy individuals (Group B) 
and this difference was found to be statistically 
significant (P=0.0138). Telwani AA et al conducted a 
study to find out the prevalence of thyroid disorders 
in patients of type 2 diabetes mellitus. In this study all 
the participants were evaluated for thyroid 
dysfunctions by testing thyroid profile. The 
correlation of prevalence of thyroid disorder with age 
distribution, gender distribution, BMI, duration of 
diabetes and HbAIC was then done. The authors 
found that the prevalence of thyroid dysfunctions 
were high in diabetic patients compared to controls 
(29% versus 9%, P value to controls (29% versus 9%, 
P value <0.001). Most common thyroid disorder in 
diabetic patients was subclinical hypothyroidism 
(16%) while least common was hyperthyroidism 
(1%). The levels of serum T3 and T4 were 
significantly low while serum TSH levels were 
significantly high in diabetic group compared to 
control group. The findings of study conducted by 
Telwani et al were similar to our study as our study 
also found that thyroid abnormalities are more 
common in patients with diabetes mellitus as 
compared to healthy individuals and the difference 


10. 


11. 


12. 


13. 


14. 


was found to be 


Statistically significant 
(P=0.0138)."3! The studies conducted by Papanna J et 
al,"4l and Kadiyala R et al,"*! also found thyroid 
abnormalities to be more common in patients of 
diabetes as compared to their healthy individuals. 


CONCLUSION 


Our study found that overt as well as clinical thyroid 
dysfunction was more common in patients with 
Diabetes mellitus type II as compared to age matched 
healthy individuals. Screening of patients for 
presence of thyroid dysfunction therefore should be 
done in patients with diabetes so as to be able to 
diagnose thyroid dysfunction at an early stage and 
treat it accordingly. 
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